Is agonist self-inhibition at the nicotinic acetylcholine receptor a nonspecific action?
Agonist concentration-response relationships at nicotinic postsynaptic receptors were established by measuring 86Rb+ efflux from acetylcholine receptor rich native Torpedo membrane vesicles under three different conditions: integrated net ion efflux (in 10 s) from untreated vesicles, integrated net efflux from vesicles in which most acetylcholine sites were irreversibly blocked with alpha-bungarotoxin, and initial rates of efflux (5-100 ms) from vesicles that were partially blocked with alpha-bungarotoxin. Exposure to acetylcholine, carbamylcholine, suberyldicholine, phenyltrimethylammonium, or (-)-nicotine over 10(8)-fold concentration ranges results in bell-shaped ion flux response curves due to stimulation of acetylcholine receptor channel opening at low concentrations and inhibition of channel function at 60-2000 times higher concentrations. Concentrations of agonists that inhibit their own maximum 86Rb+ efflux by 50% (KB values) are 110, 211, 3.0, 39, and 8.9 mM, respectively, for the agonists listed above. For acetylcholine and carbamylcholine, KB values determined from both 10-s and 15-ms efflux measurements are the same, indicating that the rate of agonist-induced desensitization increases to maximum at concentrations lower than those causing self-inhibition. For all partial and full agonists studied, Hill coefficients for self-inhibition are close to 1.0. Concentrations of agonists up to 8 times KB did not change the order parameter reported by a spin-labeled fatty acid incorporated in Torpedo membranes. We conclude that agonist self-inhibition cannot be attributed to a general nonspecific membrane perturbation. Instead, these results are consistent with a saturable site of action either at the lipid-protein interface or on the acetylcholine receptor protein itself.